Serotonergic activity in the rat striatum after intrastriatal transplantation of fetal nigra as measured by microdialysis.
In vivo microdialysis was used to examine the effects of dopaminergic transplants on extracellular concentrations of dopamine (DA), serotonin (5-HT), and their precursors and major metabolites in the denervated rat striatum. Dialysis perfusates were collected from intact 6-hydroxydopamine (6-OHDA) lesion plus sham grafted, and lesion plus fetal substantia nigra (SN) grafted striata. The SN transplants ameliorated the reduction of striatal DA and dihydroxyphenylacetic acid (DOPAC) levels in rats with unilateral 6-OHDA lesions of the mesostriatal pathway. The transplants also increased extracellular levels of 5-HT and 5-hydroxyindoleacetic acid (5-HIAA) in the denervated striatum. In response to NSD-1015 (an inhibitor of aromatic L-amino acid decarboxylase, AADC), 5-hydroxytryptophan (5-HTP) levels were substantially elevated in the SN grafted striata as compared with those in the sham grafted controls, which continued even after subsequent administration of L-3,4-dihydroxyphenylalanine (L-DOPA, 100 mg/kg i.p.). Immunohistochemical analysis showed hyperinnervation of 5-HT fibers in the grafted striatum, which was consistent with the results of microdialysis experiments. These results indicated that implantation of SN grafts into the 6-OHDA-lesioned striatum of rats induces hyperactivity of 5-HT synthesis, release and metabolism.